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© Route guidance system for a mobile telecommunication system. 



© A mobile telecommunications system includes 
apluraiity of base stations (10) each being com- 
municatable with a mobile station (16) by radio, and 
a telecommunications network (22) accommodating 
the plurality of base stations (10) for switching com- 

^munications to the plurality of base stations (10). A 

^system center (26) is connected to said telecom- 
munications network (22) for selecting an optimum 

^ route on the basis of instantaneous traffic conditions. 

00 Any of the base stations (10) transmits to the mobile 
station (13) base station data representative of the 

Sybase station (10). When the mobile st ation (16) 



CO sends a guidance xequest for requesting route guid- 
^ancedata, the telecommunications network (22) re- 
ports the guidance request to the system center 
0-(26). The system center (26) selects, in response to 
^the guidance request, an optimum route matching 
instantaneous traffic conditions and transmits opti- 



mum route data representative of the optimum route 
to the mobile station (16) over the telecommunica- 
tions network (22). 
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ROUTE GUIDANCE SYSTEM FOR A MOBILE TELECOMMUNICATIONS SYSTEM 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a mobile tele- 
communications system and, more particularly, to 
a route guidance system applicable to a mobile 
telecommunications system for guiding an auto- 
motive vehicle or similar vehicle along a particular 
route to a destination. 

Description or" -he Prior Art 



Typical of the route guidance system for a 
mobile telecommunications system with which the 
present invention is concerned is a navigation sys- 
tem for automotive vehicles, (n an automotive ve- 
hicle navigation system, an on-board unit mounted 
on a vehicle has a CD-ROM or similar optical 
storing medium which is loaded, with a stored map 
data and a CRT or similar display capable of 
displaying the map data thereon. With this system, 
it is possible to indicate the instantaneous position 
of the vehicle on a map being shown on* the 
display. The navigation system is implemented by 
a transmitter mounted on a roadside sign plate, for 
example, and a receiver mounted on a vehicle, the 
transmitter transmitting position data representative 
of the transmitter to the receiver. Every time the 
receiver receives position data from such a trans- 
mitter, the instantaneous position of the vehicle 
appearing on the display is updated. During the 
interval between the reception of position data from 
one transmitter and the reception of position data 
from the next transmitter, the position of the on- 
board unit is updated automatically as determined 
on the basis of the travelling direction and travelling 
velocity of the vehicle. The occupant of the vehicle 
is allowed to recognize the varying position of the 
vehicle by observing the position in the map being 
indicated on the display and to thereby determine 
whether or not the vehicle is following the right way 
to the destination. 

The prior art navigation system stated above 
has various drawbacks left unsolved, as follows. 
The occupant has to select an adequate route to 
the destination by the own discretion, i. e. , all that 
can be seen is whether or not the vehicle is travel- 
ling the right way to a destination. The occupant, of 
course, cannot select an optimum route matching 
the instantaneous traffic conditions because the 
occupant determines the route to a destination by 
mere conjecture. When the instantaneous traffic 



conditions are changed due to an accident or simi- 
lar cause, the occupant of the vehicle cannot cope 
with it immediately and. in the worst case, only 
particular roads will congest with a number of ve- 

5 hides. Further, each vehicle has to be furnished 
with map data. It is extremely difficult to furnish a 
vehicle with minute map data which cover ail the 
possible areas of interest due to, among others, the 
limited capacity of the previously mentioned storing 

to medium. This practically inhibits the occupant from 
selecting an adequate route, depending on the 
destination. Map data in itself is sequentially up- 
dated with time and is sometimes temporarily 
changed in association with the unusual occur- 

75 rences such as traffic accidents and road construc- 
tions. Hence, even if such variation data are pre- 
pared beforehand, it is almost impracticable to deal 
with the change or the addition of data rapidly. 

20 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a route guidance system for a mobile 

25 telecommunications system which guides a vehicle 
to any desired destination along an optimum route 
in association with the varying traffic conditions. 

In one aspect of the present invention, there is 
provided a mobile telecommunications system 

30 comprising a plurality of base stations each being 
communicable with a mobile station by radio, a 
telecommunications network accommodating the 
plurality of base stations for switching communica- 
tions to the base stations, and a system center 

35 connected to the telecommunications network for 
selecting an optimum route on the basis of in- 
stantaneous traffic conditions. Any of the base sta- 
tions transmits to the mobile station base station 
data representative of the base station. When the 

40 mobile station sends a guidance request for re- 
questing route guidance data, the telecommunica- 
tions network reports the guidance request to the 
system center. The system center selects, in re- 
sponse to the guidance request, an optimum route 

*s matching instantaneous traffic conditions and trans- 
mits optimum route data representative of the opti- 
mum route to the mobile station over the tele- 
communications network. 

In another aspect of the present invention,. 

50 there is provided a mobile telecommunications sys- 
tem comprising a plurality of base stations each 
being communicatable with a mobile station by 
radio, a telecommunications network accommodat- 
ing the plurality of base stations for switching com- 
munications to the plurality of base stations, and a 
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system center connected to the telecommunica- 
tions network for producing an optimum route 
matching instantaneous traffic conditions and route 
command data indicative of the optimum route, on 
the basis of instantaneous traffic conditions. Any of 
the base stations transmits base station data repre- 
sentative of the base station to the mobile station. 
When the mobile station transmits a guidance re- 
quest requesting route guidance data, the tele- 
communications network reports the guidance re- 
quest to the system center. On receiving the guid- 
ance request, the system center selects an opti- 
mum route matching instantaneous traffic condi- 
tions and transmits optimum route data including 
the route command data to the mobile station. 

In a further aspect of the present invention, 
there is provided a mobile station for a mobile 
telecommunications system, comprising receiving 
means for receiving base station data representa- 
tive of a base station which the mobile station is 
passing from the base station by radio, and receiv- 
ing by radio and yjajhe^bas e station r^ te^datT 
grgducgd_ by a- systernc^m er which salg^TTn 
optimum route for the mobile station as needed, 
transmitting means for transmitting by radio trans- 
mit data which is producea by the mobile station to 
the base station, outputting means for performing 
route guidance visually and/or auditorily on receiv- 
ing the route data from the system center and the 
base station data from the base station, and input- 
ting means for producing transmit data including a 
guidance request for requesting route guidance. 
The mobile station is allowed to use electromag- 
netic waves of a single frequency in transmitting 
and receiving data from the base station. 

In accordance with the present invention, when 
a mobile station sends a guidance request for 
requesting route guidance data, the request is re- 
ported to a system center via a telecommunica- 
tions network. On receiving the request, the system 
center selects an optimum route for a mobile sta- 
tion to follow in consideration of the instantaneous 
traffic conditions and transmits the optimum route 
in the form of optimum route data to the mobile 
station of concern over the telecommunications 
network. The mobile station, having received the 
optimum route data, guides the vehicle along the 
optimum route on the basis of the route data and 
base station data which are transmitted from base 
stations. When the mobile station determines when 
the mobile station has been brought out of the 
expected route, it retransmits the guidance request 
to the system center. 

When the system center, following the trans- 
mission of the optimum route data to the mobile 
station, recognizes that the optimum route data 
being held should be changed due to a change in 
the traffic conditions, it changes the optimum route 



data and holds the resulting new data while trans- 
mitting the new data to the mobile station of con- 
cern. 

Further, in accordance with the present inven- 
5 lion, the system center, upon reception of the guid- 
ance request from the mobile station, selects an 
optimum route for the mobile station to follow and 
produces route command data associated with the 
optimum route. The optimum route and route, corn- 
iq mand data are sent to the mobile station of con- 
cern in the form of optimum route data. On receiv- 
ing base station data from a base station asso- 
ciated with the optimum route data, the mobile 
station outputs a route command associated with 
rs the base station for thereby guiding the vehicle 
along the optimum route. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The objects and features of the present inven- 
tion will become more apparent from the consider- 
ation of the following detailed description taken in 
conjunction with the accompanying drawings in 
25 which: 

FIG. 1 is a schematic block diagram of a 
mobile telecommunications system embodying the 
present invention which is applied to road traffic 
and implemented as an on-road vehicle teiecom- 
30 munications system by way of example; 

FIG. 2 is a schematic block diagram repre- 
sentative of a specific hierarchical configuration of 
the on-rcad vehicle telecommunications system 
shewn in FIG. 1; 

35 RG - 3 shows a specific format of a vehicle- 

oriented cede applicable to the system of FIG. 1; 

FIG. J- indicates a specific frame fcrmat also 
applicable to the system of FIG. 1 ; 

FIG. 5 is a schematic block diagram showing 
*o a specific construction of a mobile station or on- 
board unit included in the system of FIG. 1; 

FIG. 5 is a sketch of a route which a sub- 
scriber vehicle included in the system of. FIG. 1 
may follow toward a destination; 
JS 7 sxemplarify shows a guidance list 

associated with the route illustrated in FIG. 6; 

FIG. 8 is a sketch showing a specific route 
which a subscriber vehicle may follow in accor- 
dance with an alternative embodiment of the " 
so present invention; 

FIG. 9 exempfarily shows a guidance list 
data stored in which are changed in response to a 
change of the route; 

FIG. 10 is a sketch showing a specific route 
55 of a subscriber vehicle which is selected in re- 
sponse to a change of a guidance code in accor- 
dance with an alternative embodiment of the 
present invention; 
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FIG. 1 1 indicates a guidance list data stored 
in which are changed in response a change of the 
route as shown in FIG- 10; 

FIG. 12 is a sketch showing a specific route 
which a subscriber vehicle may follow in accor- 
dance with an alternative embodiment of the 
present invention; and 

FIG. 13 shows a specific guidance list in- 
cluding route commands which are associated with 
the route illustrated in FIG. 12. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring to FIG. 1 of the drawings, a mobile 
telecommunications system embodying the present 
invention :s shown and implemented as an on-rcad 
vehicle telecommunications system applicable to 
land traffic, especially road traffic which involves 
automobiles and other similar vehicles. To this mo- 
bile telecommunications system, the technology 
disclosed in the cc-pending patent application en- 
titled "Mobile Telecommunications System Using 
Distributee Miniature Zones' 1 and assigned to the 
same assignee as the present application is ad- 
vantageously applicable. As shewn, a plurality of 
roadside stations .10 are located along a road such 
as an ordinary road or a thruway at the inter/ais of 
several hundred meters or several kilometers, for 
example. The distance between nearby roadside 
station 10 may be suitably selected in matching 
relation to the regulation speed of the read, for 
example. Each roadside station 10 is a land station 
which senses as a base station capable of commu- 
nicating with a subscriber vehicle 12 over a radio 
channel. 

Each roadside station 10 covers a limited ser- 
vice area or zone 20 and has a transmitter/receiver 
14 for transmitting and receiving an electromag- 
netic wave 13 from an on-board unit or mobile 
station, 16 (FIG. 2) which is mounted on a sub- 
scriber vehicle 12 that is present in the zone 20. A 
characteristic feature of the illustrative embodiment 
is that the roadside stations 10 are distributed at 
intervals and each zone 20 is far smaller than the 
interval between nearby roadside stations 10. The 
diameter of each zone 20 may be of the order of 
several ten meters to a hundred meters, for exam- 
ple. Therefore, the nearby zones 20 leave there- 
between an area in which the mobile station 16 is 
substantially not responsive to any of the elec- 
tromagnetic waves 18 issuing from the roadside 
stations 10. i. e. a no-wave area. A vehicle 12 can 
communicate with any of the roadside stations 10 
only when it is operated within the zone 20 defined 
by the roadside station 10. 



Having the above configuration, the illustrative 
embodiment allows the nearby roadside stations 10 
to use the same frequency repetitively and effec- 
tively. Basically, therefore, the radio links between 
5 the roadside stations 10 and the mobile stations 16 
included in the entire system can be implemented 
by a single frequency. A system with which full- 
duplex communication is available uses a pair of 
frequencies, one for an up-going channel and the 
to other for a down-going channel. This eliminates the 
need for the switchover of frequency which is in- 
dispensable with the prior art cellular system. Hav- 
ing these characteristic features, the system wii! be 
referred to as a distributed miniature zone system 
?s while each zone 20 will be referred to as a min- 
iature zone. It is noteworthy that the radio commu- 
nication between the roadside stations 10 and the 
mobile stations 16 is hardly susceptible to fading 
because it is (?) the propagation of an eiectromag- 
20 netic wave which occurs within an extremely short 
period of time. The communication, therefore, can 
be effected at a high speed such as 255 kilobits 
per second to 1. 5 megabits per second, in the 
illustrative embodiment, it is especially preferable 
25 that a communication rate of 512 kilobits per sec- 
ond or so be selected to promote cost-effective 
system configuation. 

The roadside stations .10 form a part of an on- 
road vehicle telecommunications network 22 and, 
30 in this particular embodiment, they are capable of 
accessing an on-rcad vehicle telecommunications 
system center 26 and other similar communication 
facilities. Adopting a hierarchical configuration as 
shown in FIG. 2 by way of example, the on-road 
35 vehicle telecommunications network 22 performs 
switching between the system center 26 and the 
mobile stations 16. 

The distributed miniature zone communication 
system described above promotes' high-speed 
<io communication between the mobile stations 1 6 and 
the roadside stations 10 and, therefore, implements 
a variety of route guidance services including high- 
speed data communications. Typical examples are 
a navigation service for guiding an automobile or 
-is similar subscriber vehicle 12 along an adequate 
route which may depend on the degree of traffic 
congestion and weather, and a data communication 
service for allowing the mobile stations 16 to com- 
municate with the system center 26 via the on-road 
so vehicle telecommunications network 22 so that the 
operations of a great number of vehicles 12 may 
be managed efficiently, as in the illustrative em- 
bodiment. 

Referring the FIG. 2, the hierarchy of the on- 
55 road vehicle telecommunications network 22 is 
constituted by district stations or offices 30 each 
accommodating a plurality of roadside stations 10 
which are distributed in a certain district, regional 
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stations or offices 32 each accommodating a plu- 
rality of district stations 30 over a certain area, and 
central stations 34 each accommodating a plurality 
of regional stations 32. The associated stations 30, 
32 and 34 inclusive of the roadside stations 10 will 
be collectively called a land station hereinafter. In 
the illustrative embodiment, the channels between 
the associated district station 30, regional station 
32 and central station 34 are configured in a tree- 
like network which is constituted by basic trunks, 
transversal trunks or simiiar trunks 36. On the other 
hand, ;he central stations 34 are interconnected by 
a mesh type network. The present invention, of 
course, is not limited to such a network configura- 
tion and may be practiced with any other kind of 
hierarchy which matches with the nature of a road, 
e.g. , an ordinary road or a thruway or a linear 
network. 

The system center 25 plays the role of a data 
processing system assigned to the navigation of 
the subscriber vehicles 12. for example. More spe- 
cifically, the system center 26 receives road in- 
formation as well as other traffic information from 
the on-road vehicle telecommunications network 22 
and external information centers (not shown) so as 
to estimate future traffic conditions. When any of 
the mobile stations 16 recuests the system center 

25 to send a guidance code which indicates a route 
co the destination, the system center 26 selects an 
optimum route on the basis of the estimated traffic 
conditions, produces a guidance code, and sends it 
tc -the mobile station 13 of interest. It this particular 
embodiment, the guidance code is representative 
of station codes assigned to those roadside sta- 
tions 10 which are located along the route co the 
destination of the mobile station 16. Each mobile 
station 16 has a storage 212 (FIG. 5) in which the 
guidance code may be written in the form of a 
guidance list (FIG. 7), as described later in detail. 
The system center 26 is accommodated in the 
central stations 34 by trunks 40. The system center 

26 may of course be connected to the regional 
centers 32 or the district centers 30. 

As shown in FIG. 3. in the illustrative embodi- 
ment, a vehicie-oriented code for specifying a mo- 
bile station 1 6 is made up of a static code 50 and a 
dynamic code 50. Apart from the function of pro- 
viding a mobile station 16 with an identification 
number within the system, the static code 50 is 
closely related to the number system of calls which 
the mobile station 16 may receive from the on-road 
vehicle telecommunications system center 26. The 
static cede 50 includes a mobile station code 54 
for specifying a mobile station 16, a registry land 
station code 52 representative of a land station 
where a mobile station 15 is registered, and a 
system code 55 for identifying the system in dis- 
tinction from the other systems. 



The dynamic cede 60 is associatea with the 
moving state of the subscriber vehicle 12 and 
effectively used to grasp the current condition of 
the vehicie 12 for a navigating purpose. In this 
s sense, t he dynamic code 60 is a code unio uejoa 
subscriber vehicle 12 an d associated with the~"dis^ 
trict or region in whic R the vehi cie 12 is operated' 
as well as^its-traveMirTg condition. The dynamic \ 
code 60. therefore, plays an important roie in ailow- 
io ing the system center 26 to locate a vehicle, 12 for 
a paging purpose and supplying '"a vehicle 12 with 
Qw£gJ™orn^^ it to a de stination. In 

tnT~ifiustrstive embodiment, the dynamic code 60 
i ncludes a d estination code 62 representative of a 
;s d estination of the subscrib er v ehicle 12 and a run- ' 
jjjUQ— g r8a code 54 rep r esentative of an area in_ 
which the vehicle 12 i s^ ginning . IrTlhe speriftr 
embodiment, when a link numbeTcode representa- 
tive or a particular destination is set in the destina- 
2Q ticn code 52 by way of example, the code 32 is 
sent to the system center 28 in the form of a 
guidanc e request^ 

" As FiG. 1 schematically indicates, each road- 
side station 10 has a memory 42 which includes an 
25 area for storing static information associated with 
the station 10 such as its own location and bear- 
ings and information associated with neighboring 
roadside stations 10. The roadside station 10 sends 
such information to ail of t he subscriber vehicles 1 2 
30 which move past the station 10. In the illustrative 
embodiment, the static information may be sent in 
the form of a mes.sage such as "Crossroads X is 
located 300 meters ahead. Roadside stations A, 8, 
and C are situated respectively on the roads ex- 
35 tencing straight, to the left and to :he right from the 
crossroads". 

In the illustrative embodiment, the mobile sta- 
tion 16 is mounted on an auiomcbiie or similar 
subscriber vehicle 12 and transmits/receives navi- 
<*o gation information, operation supervisory informa- 
tion and other similar data, messages and video 
signals with the roadside stations 10 while allowing 
an occupant to see such signals visually and/or 
auditorily. FIG. 5 shows a specific construction of 
45 the mobile station 16 in a block diagram. As 
shown, the mobile station T6 includes a key input 
unit or keyboard 252 for entering the destination 
code 62. guid ance request and so forth, and a 
video display implemented by a cathode ray tube 
so (CRT) 256. a vocoder 280. a speech recognizing 
unit 232 " and a facsimile transceiver 254 which 
individually interface the roadside station 10 to the 
vehicle occupant. 

A controller 210 collectively governs the oper- 
55 ations of the various components of the mobile 
station 16. Specifically, the controller 210 controls a 
transmitter 200 and a receiver 202 which inter- 
change electromagnetic waves 13 with the road- 
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side station 10, a display control 230 associated 
with the vocoder 2S0. CRT 256 and facsimile tran- 
sceiver 254. a transmission buffer 220 for tem- 
porarily storing an output of the key input unit 252. 
facsimile transceiver 254 and speech recognizing 
unit 252. etc. The controller 210 is interconnected 
to the previously mentioned memor/ 212 in which 
a guidance code received from the on-road vehicle 
telecommunications system center 26 may be writ- 
ten in the form of a guidance list. 

The controller 210 of the mobile station 16 
which has stored such a guidance list confirms and 
selects an adequate route for the mobile station 16 
to travei on the basis of the static information sent 
from the fatter to the former, and then it informs the 
vehicle occupant of the route to follow via the CRT 
256 and.* or the vocoder 280. This allows the vehicle 
occupant to know the route along which the vehicle 
12 is to be guided beforehand, so that it is not 
necessary to show a map indicative of the route on 
the display 255. Of course, latest map information 
is available from the system center 26 whenever 
needed. The received map information may be 
indicated on the display 256 or outputted by the 
facsimile transceiver 254 as the case may be. 

The mobile station 16 has a random number 
table function so that the road station 10 may 
seiect an idle channel out of a plurality of channels 
assigned to the link 18 between the stations 10 and 
16 by polling. The mobile station 16 is commu- 
nicable with the roadside station 10 over the se- 
lected idle channel. 

In the embodiment, a communication between 
the cn-coard mobile station 16 and the base station 
10 is effecied by polling which uses a frame 100 
having a format which is shown in F!G. 4. In the 
illustrative embodiment, the frame 100 has a period 
of 533 miiliseconds (ms). and a" plurality of chan- 
nels are multiplexed in a great number of time slots 
of the frame 100. In principle, a necessary two-way 
communication is completed' within one frame pe- 
riod. The radio links 13 are implemented by a 
single frequency. In the case of full-duplex commu- 
nication, each of an up-going and a down-going 
channel is implemented by a different frequency. 
Nevertheless, since such frequencies are fixed, a 
subscriber vehicle 12 will be served by the same 
frequencies throughout the distributed zones 20 of 
the roadside stations 10. While a communication in 
principle is completed within one frame period, it 
may be implemented by a plurality of frames when, 
for example, the amount of information is extraor- 
dinary large such as with a picture or when the 
radio communication conditions are poor. 

As shown in FIG. 4, the frame TOO is headed 
by an introductory field 102 which includes a pre- 
amble, a synchronizing signal, a polling identifica- 
tion (10) signal, and a code assigned to a roadside 



station 10. The roadside station 10 polls the mobile 
station 16 being operated in its own zone 20 at a 
predetermined period by using the introductory 
field 102 of the frame 100. Tne mobile station 16 is 
5 held in a receive mode while in an idle state and is 
brought into a transmit mode when the introductcn/ 
field 102 is fully recieved. 

The introductory fietd 102 is followed by a 
subscriber 10 field 104 which allows the mobile 
?q station 16 to send its own vehicle codes 50 and 60 
while allowing the roadside station 10 to recognize 
it. Advantageously, two blocks may be sent repet- 
itively so as to achieve a far higher subscriber 
recognition rate, in response to the polling, the 
rs mobile station 16 selects an idle channel by using 
the random number table. The static subscriber 
code 50 and dynamic vehicle-oriented code 60 are 
transmitted to the roadside station 10 over the idle 
channel. The roadside station 10 registers the mo- 
20 bile station 16 of interest only if the codes 50 and 
60 are correctly received over the idle channel 
without any conflict. 

In the illustrative embodiment, the subscriber 
ID field 104 is followed by a multicast communica- 
25 tion field 106. By using the multicast communica- 
tion field 106, the roadside station 10 sends to the, 
mobile station 16 traffic information and other bea- 
con type dy namic n avigation info rmation as well as 
registration response signal (ACK or NACK). If nec- 
30 essary. the roadside station 10 sends to the mobile 
station 16 registered by using the vehicle ID field 
104 channel information to be used by a vehicle 
communication fietd 108, which wilt be described, 
together with a signal ACK. 
35 The vehicte communication field 108 is pro- 

vided next to the simulcast field 106 of the frame 
100. In the illustrative embodiment, a full-duplex 
communication is held between the roadside sta- 
tion 10 and the mobile station 16 by using the 
*q vehicle communication field 108. For the full-duplex 
communication, an up-going and a down-going 
channel each having a different frequency and se- 
lected by the roadside station 10 are used. How- 
ever, the subscriber vehicle 12 is served by the 
*5 same frequencies in the zones 20 which are de- 
fined by the nearby roadside stations 10. The full- 
duplex communication, of course, may be replaced 
with half-duplex or one-way communication. During 
the vehicle communication fietd 106, the mobile 
so station 16 and the system center 25 interchange a 
guidance code representative of navigation infor- 
mation, operation supervisory information, mes- 
sage, and video image signal. Such information is 
imparted to the vehicle occupant in the form of a 
55 picture or a speech. 

FIG. 6 is a sketch of a specific route which a 
subscriber vehicle 12 sent a guidance request to 
the system center 26 may follow, and which is 
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useful for understanding the approach of the illus- 
trative embodiment. Assume that the subscriber 
vehicle 12 shown in FIG. 6 is loaded with a mobile 
station or on-board unit to which a mobile station 
code M03 is assigned. To send a guidance request 
to the system center 25. the occupant of the ve- 
hicle 12 manipulates the key input unit 252 to enter 
a destination which may be a link number code 
assigned to a particular roadside station 10 by way 
of example, as in the previous embodiment. As- 
suming that the occupant enters a link number 
code assigned to the roadside station £ as a des- 
tination, the entered code is stored in the transmis- 
sion buffer 220 of the on-board unit MG3 in the 
form of the destination code 62 of the dynamic 
code 50. 

The controller 210 transmits the destination 
code 52 to a roadside station 10 which the mobile 
station M03 reaches for the first time after the entry 
of the code 62. Specifically, as the mobile station 
M03 enters the service area 20 of a roadside 
station A for the first time, the controller 210 of the 
on-board unit M03 sends the dynamic code 52 
including the destination code 62 to the roadside 
station A by using the vehicle !D field 104 of the 
frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
stores it in the memory 42 and then transmits it to 
the on-road vehicle telecommunications network 22 
together with the other codes of the mobile station 
M03. These codes are switched by the telecom- 
munications network 22, so that a code representa- 
tive of a guidance request is transmitted to the 
system center 26. 

The system center 25 received the destination 
of the mobile station M03 selects an optimum route 
to the roadside station or destination E by taking 
account of the current traffic conditions also. Fur- 
ther, the system center 26" estimates the further 
movement of the mobile station M03 and thereby 
determines a roadside station B which can send a 
guidance code to the mobile station M03. Then, the 
system center 26 sends to the telecommunications 
network 22 a guidance code associated with a 
roadside station C which immediately follows the 
roadside station B to a roadside station or destina- 
tion E. On receiving the guidance code meant for 
the mobile station M03. the roadside station 8 
stores it in the memory 42 and monitors its own 
zone 20 in which the mobile station M03 is ex- 
pected to enter. 

When the roadside station B finds the mobile 
station M03 in its zone 20. it sends the guidance 
code destined to the station M03 by using the 
vehicle communication field 108 of the frame 100. 
As the mobile station M03 receives the guidance 
code, the controller 210 of the station M03 stores it 
in the memory 212 in the form of a guidance list as 



shown in FiG. 7. At the same time, the mobile 
station M03 receives from the roadside station B 
information which shows the surroundings of the 
station c. e.g. , a message "Crossroads X is lo- 
5 cated 300 meters ahead. A straight run across the 
crossroads X will bring you to a roadside station Q, 
and a right 3nd a left turn wiil bring you to roadside 
stations R and C, respectively". 

By comparing the roadside station data with 
• Q the guidance list, the controller 210 of the on-board 
unit M03 shows the vehicle occupant a direction for 
driving the vehicle 12. In this instance, since the 
roadside station C is recorded in the guidance list, 
the on-board unit M03 instructs the occupant to 
ts make a left turn at the crossroads X which is 
situated 300 meters ahead. For this instruction, the 
vocoder 280 may produce an audible message 
such as "Turn left at crossroads X which is located 
300 meters ahead" or. alternatively, the display 
20 2 56 may provide a simple visible direction com- 
mand thereon. 

As the mobile station M03 turns to the left at 
the crossroads X to enter the zone 20 of the 
roadside station C. the roadside station C sends 
25 static information including its own positive infor- 
mation and roadside station information to the mo- 
bile station MG3 by using the introductory field 102 
. of the frame 100. In response, the controller 210 of 
the on-bcard unit M03 compares :he position data 
jo of the roadside station C with the guidance list to 
see that the vehicle 12 is following the right way. 
Again, the on-board unit M03 shows the occupant 
the next path to follow in response to the roadside 
station information which is also fed from the road- 
35 sice station C. In this manner, the mobile station 
M03 is guided to the roadside staticn or destination 
E by way of the roadside station 0. 

As described above, in the illustrative embodi- 
ment, a subscriber vehicfe 12 is capable of reach- 
~*o ing a destination by way of an optimum route 
which matches the instantaneous traffic conditions. 
Since a travelling direction is instructed by an on- 
board unit 16 of a subscriber vehicle 12. an oc- 
cupant needs only to steer the vehicle 12 as in- 
*s structed by the on-board unit 16 and does not have 
to select a route on a map being displayed, i.e. 
map information is not necessary. Further, since 
the optimum route is prepared by the system cen- 
ter 26, the traffic conditions can be grasped and' 
50 controlled collectively to thereby promote distrib- 
uted flows of traffic. ■ 

An alternative approach available with the mo- 
bile telecommunications system of the present in- 
vention will be described. In this alternative em- 
55 bcdiment. the controller 210 of each mobile station 
16 has a capability of recognizing that the station 
15 has been brought out of a correct route selected 
by the system center 26. Specifically, when a mo- 
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bile station 16 is off a correct route, the controller 
210 of the mobile station 16 sees such a condition 
on the basis of static data received from a roadside 
siation 1 0 and guidance list data received from the 
system center 26 in the form of a guidance code. 
Then, the controller 21 0 retransmits a guidance 
request to the system center 26. requesting the 
latter to send a guidance code. 

RG. 3 is a sketch of a specific route which a 
subscriber vehicle 12 sent a guidance request to 
the system center 26 may follow, and which is 
useful for understanding the approach of the illus- 
trative embodiment Assume that the subscriber 
vehicle 12 shown in FIG. 8 is loaded with a mobile 
station or on-board unit to which a mobile station 
code M03 is assigned. To send a guidance request 
to the system center 26. the occupant of the ve- 
hicle 12 manipulates the key input unit 252 to enter 
a destination which may be a link number code 
assigned to a particular roadside station 10 by way 
of example, as in the previous embodiment. As- 
suming that the occupant enters a link number 
code assigned to the roadside station E as a des- 
tination, the entered cede is stored in the transmis- 
sion buffer 220 of the on-board unit M03 in the 
form of the destination code S2 of the dynamic 
code 50. 

The controller 21 0 transmits the destination 
code 82 to a roadside station 10 which the mobile 
station M03 reaches for the first time after the entry 
cf the code 62. Specifically, as the mobile station 
M03 enters the service area 20 of a roadside 
station A for the first time, the controller 210 of the 
on-board unit M03 sends the dynamic code 62 
including the destination code 62 to the roadside 
station A by using the vehicle ID field 104 of the 
frame 100. On receiving the dynamic cede 50 from 
the mobile station M03. the roadside station A once 
stores it in the memory 42 and then transmits it to 
the telecommunications network 22 together with 
the other codes of the mobile station M03. These 
codes are switched by the telecommunications net- 
work 22, so that a code representative of a guid- 
ance request is transmitted to the system center 
26. 

The system center 26 received the destination 
code of the mobile station M03 selects an optimum 
route to the roadside station or destination E by 
taking account of the current traffic conditions also. 
Further, the system center 26 estimates the further 
movement of the mobile station M03 and thereby 
determines a roadside station 8 which can send a 
guidance code to the mobile station M03. In the 
case that the route indicated by a. dotted tine in 
FIG. 3 is the instructed optimum route, the system 
center 26 sends to the telecommunications network 
22 a guidance code associated with a roadside 
station C which immediately follows the roadside 



station B to the roadside station or destination E. 
On receiving the guidance code meant for the 
mobile station M03, the roadside station 8 stores it 
in the memory 42 and monitors its own zone 20 in 
5 which the mobiie station M03 is expected to enter. 

When the roadside station 8 finds the mobile 
station M03 in its zone 20. it sends the guidance 
code destined to the station M03 by using the 
vehicle communication field 108 of the frame 100. 
jo As the mobile station M03 receives the guidance 
code, the controller 210 of the station MQ3 stores it 
in the memory 21 2 in the form of a guidance list as 
shown on the left-hand side of FiG. 9. At the same 
time, the mobile station M03 receives from the 
J5 roadside staticn 8 information which shows the 
surroundings of the station 3, e. g. , a message 
"Crossroads X is located 300 meters ahead. A 
straight run across the crossroads X will bring you 
to a roadside station F. and a right and a left turn at 
20 the crossroads X will bring you to roadside station 
K and C, respectively". 

By com paring th e roadside station informticn 
with the guidance list, the controller 210 of the on- 
board unit M03 shows the vehicle occupant a di- 
25 rection for driving the vehicle 12. In this case, the 
on-board unit MQ3 instructs the occupant to make 
a left turn at the crossroads X which is situated 300 
meters ahead, because the roadside station C is 
recorded in the guidance list. For this instruction, 
30 the vocoder 280 may produce an audible message 
such as "Turn left at crossroads X which is located 
300 meters ahead" or. alternatively, the display 
256 may provide a simple visible direction com- 
mand thereon. 

35 Assume that the subscriber vehicle 12 has 

been driven straight ahead across the. crossroads X 
by mistake, as indicated by a solid line in the 
figure. Then, the mobile station MQ3 enters the 
zone 20 of the roadside station F and therefore 
*g receives static data associated with the station F 
during the introductory field 102 of the frame 100. 
By comparing position information included in the 
station F static data and the guidance list, the 
controller 210 of the on-board unit M03 determines, 
as in the illustrative embodiment that the vehicle 12 is 
off the correct route. Then, the controller 210 re- 
transmits a guidance request to the system center 
26 while the on-board unit 16 lies in the zone 20 of 
the roadside station F. On receiving the guidance 
50 request, the system center 26 selects a new opti- 
mum route for the vehicle 12 and transmits it to the 
mobile unit M03 in the form of a guidance code. 
This guidance code is sent to the mobile station 
M03 when the latter passes a roadside station G. 
55 updating the memory 212 as shown on "the right- 
hand side of FIG. 9. 

Further, in response to surroundings informa- 
tion also sent from the roadside station G. the 
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mobile station M03 instructs the occupant to make 
a left turn at crossroads Y, for example. As soon as 
the vehicle 12 makes a left turn at the crossroads Y 
to cause the on-board unit M03 to enter the zone 
20 of the roadside station £. the roadside station £ 
sends a static code representative of its position to 
the mobile station M03 by using the introductory 
field 102 of the frame 100. in response, the control- 
ler 210 compares the position data and the guid- 
ance list to see that the vehicle 1 2 is on the correct 
route. Further, the controller 210 informs the oc- 
cupant of the subsequent path to follow, based on 
the surroundings data. In this manner, the mobile 
station M03 successfully reaches the destination or 
roadside station t by way of a roadside station H. 

As stated above, in this particular embodiment, 
a mobile station 16 determined that its associated 
vehicle 12 is off a correct route retransmits a 
guidance request to the system center 26. This 
frees the system center 25 from the need for 
monitoring the running condition of me mobile sta- 
tion 16 and thereby reduces the ioad on the sys- 
tem center 26. while allowing the vehicle 12 to 
arrive at a destination via an optimum route which 
best matches the instantaneous traffic conditions. 
In addition, the illustrative embodiment promotes 
scattered flows of traffic because it is capable of 
grasping and controlling the traffic collectively. 

An alternative route guidance approach which 
is also available with the mobiie telecommunica- 
tions system of the present invention will be de- 
scribed. !n this particular embodiment, the system 
center 25 produces a guidance code and then 
stcres it together with a mobile station code (FiG. 
3) which is particular to a mcciie station 15. 

In this embodiment, when the system center 
25 recognizes a change in the traffic conditions 
due to an accident, for example, it references the 
guidance code :o search for a mobiie station 16 
which is related to the change. In the illustrative 
embodiment, the mobile station 16 is registered in 
any of the regional stations 32. Hence, the system 
center 26 searched for a mobile station 16 of 
interest confirms the location of that mobile station 
16 through the regional or registry station 32. The 
system center 26 determines whether or not to 
produce a new guidance code on the basis of the 
current location of the mobile station 16 and. when 
produced such a code, sends it to the mobile 
station 16. Then, the memory 212 of the mobile 
station 16 is updated by the new guidance code. i. 
3. . it stores a new guidance list. 

Referring to FIG. 10. there is shown a sketch of 
a specific route which a subscriber vehicle 12 sent 
a guidance request to the system center 26 may 
follow, and which is useful for understanding the 
approach of the illustrative embodiment. Assume 
that the subscriber vehicle 12 shown in FiG. 10 is 



loaded with a mobile station or on-board unit to 
which a mobiie station code M03 is assigned. To 
send a guidance request to the system center 26, 
the occupant of the vehicle 12 manipulates the key 
input unit 252 to enter a destination which may be 
a link number code assigned eo a particular road- 
side station 10 by way of example, as in the 
previous embodiment. Assuming that the occupant 
enters a^link number cede assigned to the roadside 
to station c as a destination, the entered code is 
stored in the transmission buffer 220 of the on- 
board unit M03 in the form of the destination code 
52 of the dynamic code 50. 

The controller 210 transmits the destination 
*s code 52 to a roadside station 10 which the mobile 
station M03 reaches for r.he first time after the entr/ 
of the code 62. Specifically, as the mobiie station 
M03 enters the service area 20 of a roadside 
station A for the first time, the controller 210 of the 
so on-board unit M03 sends the dynamic code 62 
including the destination code 52 to the roadside 
station A by using the vehicle ID field 104 of the 
frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
25 stores it in the memory 42 and then transmits it to 
the on-road vehicle telecommunications network 22 
together with the other codes of the mobile station 
MQ3. These codes are switched by the telecom- 
municacicns network 22. so that a code representa- 
20 tive of a guidance request is transmitted to the 
system center 26. 

The system center 25 received the destination 
of the mobile station M03 selects an optimum route 
to the roadside station or destination £ by taking 
35 account of the current traffic conditions also. Fur- 
ther, the system center 26 estimates the further 
movement of the mobiie station M03 and thereby 
determines a roadside station 8 which can send a 
guidance code to the mobile station M03. Then, the 
*a system center 26 sends to the telecommunication 
network 22 a guidance code associated with a 
roadside station C which immediately rollows the 
roadside station B to a roadside station or destina- 
tion £. On receiving the guidance code meant for 
^5 the mobile station M03. the roadside station 8 
stores it in the memory 42 and monitors its own 
zone 20 in which the mobile station M03 is ex- 
pected to enter. 

When the roadside station B finds the mobile' 
50 station M03 in its zone 20, it sends the guidance 
code destined- to the station M03 by using the 
vehicle communication field 108 of the frame 100. 
As the mobiie station M03 receives the guidance 
code, the controller 210 of the station M03 stores it 
55 in the memory 212 in the form of a guidance list as 
shown on the left-hand side of FIG. 11. At the 
same time, the mobile station M03 receives from 
the roadside station B information which shows the 
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surroundings of the station B, e. g. . a message 
"Crossroads X ts located 300 meters ahead. A left 
turn at the crossroads X will bring you to a road- 
side station C. and a right turn to a roadside station 

By comparing the roadside station data with 
the guidance list, the controller 210 of the on-board 
unit M03 shows the vehicle occupant a direction for 
driving the vehicle 12. in this instance, since the 
roadside station C is recorded in the guidance list, 
the on-board unit M03 instructs the occupant to 
make a left turn at the crossroads X which is 
situated 300 meters ahead. For this instruction, the 
vocoder 23Q may produce an audible message 
such as "Turn to the left at crossroads X which is 
located 300 meters ahead" or. alternatively, the 
display 256 may provide a simple visible direction 
command thereon. 

As the mobile station M03 turns to the left at 
the crossroads X to enter the zone 20 of the 
roadside station C. the roadside station C sends 
static information including its own positive infor- 
mation and roadside station information to the mo- 
bile station M03 by using the introductory field 102 
of the frame 100. In response, the controller 21 0 of. 
the on-board unit M03 compares the position data 
of the roadside station C with the guidance list to 
see that the vehicle 12 is following the right way. 
Again, the on-board unit M03 shows the occupant 
the next path to follow in response to the roadside 
station information which is also fed from the road- 
side station C. 

Assume that a traffic accident has occurred on 
the path between the roadside stations O and E 
after the transmission of the guidance code from 
the sytem center 25 to the mobile station 16, as 
shown in FIG. 10. Then, accident information is fed 
from an external data center or from the tele- 
communications network 22 to the system center 
26. On receiving the accident information, the sys- 
tem center 26 searches for the mobile station M03 
which is expected to move along the path between 
the roadside stations D and E t on the basis of the 
guidance code. After confirming that the system 
center 26 has sent a guidance code on the path 
between the roadside stations C and E to the 
mobile station M03, the system center 26 deter- 
mines the current position of the mobile station 
M03 by way of the registry station 32. 

As the system center 26 sees that the mobile 
station M03 is running in. the neighborhood of the 
roadside station C through the registry station 32. it 
estimates the future movement of the mobile sta- 
tion M03 and prepares a guidance cede indicative 
of the path extending from a roadside station I, 
which follows a roadside station F capable of trans- 
mitting the guidance code, to the roadside station 
or destination E. The guidance code is sent to the 
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telecommunications network 22 while being stored 
in the system center 26 to prepare for a future 
change. On receiving the guidance code from the 
roadside station F. the controller 210 of the mobile 
5 station M03 changes the guidance list, as shown 
on the right-hand side of FIG. 11. Then, the mobile 
station M03 leads the occupant to the roadside 
station E according to the guidance list. 

As described above, in the illustrative embodi- 
70 ment. the system is capable of immediately dealing 
with a sudden change in the traffic conditions as- 
cribable to an accident, for example, and therefore 
guiding a subscriber vehicle 12 to a destination 
along an optimum route which matches the in- 
75 stantaneous traffic conditions. Since the occupant 
of the vehicle 12 is informed of a direction for 
driving the vehicle 12 by the on-board unit 16, the 
occupant needs only to steer the vehicle 12 as 
instructed by the cn-board unit 16 and does not 
20 have to find out a route on a map. Another advan- 
tage attainable with this particular embodiment is 
that the traffic conditions can be grasped and con- 
trolled collectively, enhancing the scattered flows of 
traffic. 

25 An alternative guidance scheme which may be 

implemented by the mobile telecommunications 
system of the present invention will be described. 
In the illustrative embodiment, in response to a 
guidance request from a mobile station 16. the 
ao system center 26 selects an optimum route and 
then sends a guidance code including command 
data to the mobile station 16. Specifically, the 
guidance code of this embodiment includes the 
station codes of roadside stations 10 which a mo- 
as bile station 16 is expected to pass before reaching 
a destination and a command for guiding the mo- 
bile station 16 along those roadside stations 10. 
Assuming that a mobile station 16 will reach a 
certain roadside station 10 when it turns to the left 
at crossroads X by way of example, the command 
data may be provided in the form of a message 
'Turn left at crossroads X". The guidance code is 
stored in the memory 212 (FIG. 5) of the mobile 
station 16. The system center 26 is accommodated 
45 in the central station 34 by the trunk 40, although it 
may of course be connected to the regional station 
32 or the district station 30 as the case may be. 

In the illustrative embodiment, the controller 
210 of the mobile station 16 having stored the 
so guidance list locates its own station on the basis of 
the static data sent from the roadside station 10. 
Then, the controller 210 notifies the occupant of 
the instructed direction via the display 256 and/or 
the vocoder 280 according to the command being 
55 stored in the guidance list. This, as in the previous 
embodiment, allows the occupant to know the route 
to follow beforehand and thereby eliminates the 
need for a map with a particular route otherwise 



10 



19 



EP Q 345 318 A2 



20 



indicated on the display 256. Of course, latest map 
information is available from the system center 26 
whenever the occupant desires. The receiver map 
information may be shown on the display 256 or 
outputted by the facsimile transceiver 254. 

Fig. t2 exemplanly shows a route which a 
subscriber vehicle 12 sent a guidance request to 
the system center 26 may follow, for facilitating an 
understanding of the above-stated alternative em- 
bodiment. Assume that the subscriber vehicle 12 
shown in FIG. 12 is loaded with a mobile station or 
on-boara unit to which a mobile station code M03 
is assigned. To send a guidance request to the 
system center 26. the occupant of the vehicle 12 
manipulates the key input unit 252 to enter a 
destination which may be a link number cede as- 
signed to a particular roadside station 10 by way of 
example. Assuming that the occupant enters a link 
number code assigned to a roadside station £ as a 
destination, the entered code is stored in the trans- 
mission buffer 220 of che on-board unit M03 in the 
form of the destination cede 62 of the dynamic 
code 60. 

The controller 210 transmits the destination 
cede 32 to a roadside station 10 which the mcdile 
stattGn M03 reaches for the first time after the entry 
of the code 62. Specifically, as the mobile station 
M03 enters the service area 20 of a roadside 
station A for the first time, the controller 210 of the 
on-board unit M03 sends the dynamic code 62 
including the destination code 62 to the roadside 
station A by using the vehicle ID field 104 of the 
frame 100. On receiving the dynamic coca 50 from 
the mobile station M03. the roadside station A once 
stores it in the memory 42 and then transmits it to 
the :eiecommuntcations network 22 together with 
the other codes of the mobile station M03. These 
codes are switched by the tejecommunications net- 
work 22. so that a code representative of a guid- 
ance request is transmitted to the system center 
26. 

The system center 26 received the destination 
code of the mobile station M03 selects an optimum 
route to the roadside station or destination E by 
taking account of the current traffic conditions also. 
Further, the system center 26 estimates the further 
movement of the mobile station M03 and thereby 
determines a roadside station 3 which can send a 
guidance code to the mobile station M03. In the 
case that the route indicated by a dotted line in 
FIG. 12 is the instructed optimum route, the system 
center 26 sends to the telecommunications network 
22 a guidance code associated with a roadside 
station C which immediately follows the roadside 
station B to the roadside station; or destination E. 
On receiving the guidance code meant for the 
mobile station M03. the roadside station 3 stores it 
in the memory 42 and monitors its own zone 20 in 



which the mobile station M03 is expected to enter. 

When the roadside station B finds the mobile 
station M03 in its zone 20. it sends the guidance 
code destined to the station M03 by using the 

s vehicle communication field 108 of the frame 100. 
As the mobile station M03 receives the guidance 
code, the controller 210 of the station M03 stores it 
in the memory 212 in the form of a guidance list as 
shown in FIG. 13. At the same time, the mobile 

/o station M03 receives from the roadside station B 
information which shows the surroundings of the 
station 8. e. g. . a message "Crossroads X is 
located 300 meters ahead". 

8y comparing the roadside station information 

rs with the guidance list, the controlled 21 0 of the on- 
board unit M03 shows the vehicle occupant a di- 
rection for driving the vehicle 12. In this case, the 
on-board unit M03 instructs the occupant to make 
a left turn at the crossroads X which is situated 300 

20 meters ahead, based on the command data being 
stored in che guidance list. For this instruction, the 
vocoder 280 may produce an audible message 
such as "Turn to the left at crossroads X which is 
located 300 meters ahead" or, alternatively, the 

25 display 253 may provide a simple visible direction 
command thereon. 

As the mobile station M03 makes a left turn at 
the crossroads X to enter the zone 20 of the 
roadside station C. the roadside station C sends 

30 static data including its own position information 
and roadside station information to the mobile sta- ' 
tion M0 3 by using the introductory fie.ld 102. The 
controller 210 of the mobile station MQ3 compares 
. the position data representative of the roadside 

35 station C with the guidance list and thereby sees 
that the way the mobile station M03 is following is 
right. Further, when the roadside station C sends 
roadside station information such as "Crossroads Y 
is located 200 meters ahead" to the mobile station 

<*o M03, the mobile station M03 instructs the occupanr. 
to turn left at crossroads Y located 200 meters 
ahead, according to the command being stored in 
the guidance list. In this manner, the mobile station 
M03 is successfully guided to reach the destination 

*s or roadside station E by way of the roadside station 
D. 

As stated above, in this particular embodiment, 
a subscriber vehicle 12 is allowed to arrive at a 
destination via an optimum route which best match- 
so es the instantaneous traffic conditions. Since the 
direction to travel is instructed by the on-board unit 
16, the vehicle occupant needs only to steer the 
vehicle 12 as instructed and does not have to 
select a particular route by obsen/ing a map. In 
55 addition, the illustrative embodiment promotes the 
scattered flows of traffic because it is capable of 
grasping and controlling the traffic collectively. Fur- 
thermore, since the route which the cn-board unit 
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16 commands is prepared by the system center 26 
in matching relation to the current traffic conditions, 
the traffic as a whole can be prevented from cen- 
tering around particular roads. 

This embodiment may aiso be modified such 
that, when a mobile station 16 determines that it 
has been brought out of an expected route to the 
destination, it retransmits a guidance request to the 
system center 26, or such that a guidance code 
sent from the system center 26 is transmitted to a 
mobile station 16 in association with a change in 
the traffic conditions. 

While Che destination to be entered in the des- 
tination cede 52 has been shown and described as 
comprising a roadside station \Q throughout the 
various embodiments, it may of course be replaced 
with any ether kind of target such as the name of a 
specific place. If desired, a subscriber vehicle 12 
may be provided with an automatic steering func- 
tion to be steered automatically as instructed by a 
command from its on-board unit 15. 

It is to be noted that the embodiments shown 
and described are applicable not only to an on- 
road vehicle telecommunications system but also 
to a system which implements communications 
between a system center and individuals, i. e. 
pedestrians in a broad sense. 

White the present invention has been de- 
scribed with reference to the particular illustrative 
embodiments, it is not to be restricted by those 
embodiments but only by the appended claims, it 
is to be appreciated that those skilled in the art can 
change or modify the embodiments without depart- 
ing from the scope and spirit of the present inven- 
tion. ■ ■ 

Claims 

1. A mobile telecommunications system com- 
prising: 

a plurality of base stations (10) each being com- 
municatable with a mobile station (16) by radio; 
and 

a telecommunications network (22) accommodating 
said plurality of base stations (10) for switching 
communications to said plurality of base stations 
(10); 

CHARACTERIZED IN THAT 

said mobile telecommunications system comprises 
a system center (26) connected to said telecom- 
munications network (22) for selecting an optimum 
route on the basts of instantaneous traffic con- 
ditions; 

any of said base stations (10) transmits to the 
mobile station base station (16) data representative 
of said base station (10); 

when the mobile station (16) transmits a guidance 



request for requesting route guidance data, said 
telecommunications network (22) reports said guid- 
ance request to said system center (26); and 
said system center (26) selects, in response to the 

s guidance request, an optimum route matching in- 
stantaneous traffic conditions and transmits opti- 
mum route data representative of said optimum 
route to the mobile station (16) over said tele- 
communications network (22). 

io 2. A system in accordance with claim 1 , CHAR- 

ACTERIZED IN THAT on receiving the optimum 
route data the mobile station (16) performs route 
guidance by outputting the base station data tc- 
* gether with said optimum route data. 

15 3. A system in accordance with claim 1 , CHAR- 

ACTERIZED !N THAT on receiving the optimum 
route data the mobile station (16) performs route 
guidance on the basis of the optimum route data 
and the base station data which is transmitted from . 

20 said base station (10); and 

the mobile station (16) compares the base station 
data and the optimum route data and, on determin- 
ing when said mobile station (16) has been brought 
out of the route represented by the optimum route 

25 data by the comparison, retransmits the guidance 
request. 

4. A system in accordance with claim 1 , CHAR- 
ACTERIZED IN THAT on receiving the guidance 
request said system center (26) transmits the opti- 

30 mum route data to the mobile station over said 
telecommunications network (22) while storing the 
transmission of said optimum route data to said 
mobile station (16); 

said system center (26), on determining that the 
35 stored optimum route date should be changed due 
to a change in the traffic conditions, (26) transmits 
new optimum route data to the mobile station (16). 

5. A system in accordance with claim 1, CHAR- 
ACTERIZED IN THAT geographically adjoining 

jo ones of said plurality of base stations (10) are 
spaced apart from each other by an area where the 
mobile station (16) is substantially not responsive 
to an electromagnetic wave of the radio; 
whereby said plurality of base stations (10) are 

45 allowed to share a single frequency as the elec- 
tromagnetic wave. 

6. A mobile telecommunications system com- 
prising: 

a plurality of base stations (10) each being corn- 
so municatable with a mobile station (16) by radio; 
and 

a telecommunications network (22) accommodating 
said plurality of base stations (10) for switching 
communications to said plurality of base stations 
55 (10); 

CHARACTERIZED IN THAT 

said mobile telecommunications system comprises 
a system center (26) connected to said teiecom- 
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municatrons network (22) for producing an optimum 
route matching instantaneous traffic conditions and 
route command data representative of said opti- 
mum route, on the basis of instantaneous traffic 
conditions; 

any of said base stations (10) transmits base sta- 
tion data representative of said base station to the 
mobile station (16); 

when the mobile station (16) transmits a guidance 
request requesting route guidance data, said tele- 
communications network (22) reports said guidance 
request to said system center (26); and 
said system center (26), on receiving the guidance 
request, selects an optimum route matching in- 
stantaneous traffic conditions and transmits opti- 
mum route data including the route command data 
to the mobile station (16). 

7. A system in accordance with ciaim 6, CHAR- 
ACTERIZED IN THAT on receiving the optimum 
route da:a ana receiving the base station data from 
one cf said plurality of base stations (10) which is 
associated with said optimum route data, the mo- 
bile station (16) outputs a direction command asso- 
ciated with any of the route command data which is 
associated with said base station 0 0). 

3. A system in accordance with claim 6, CHAR- 
ACTERIZED IN THAT on receiving the optimum 
route data and receiving the base station data from 
one of said plurality of base stations MO) which is 
associated with said optimum route data, the mo- 
bile station (16) outputs a direction command asso- 
ciatep with any of the route command data which is 
associated with said base station (10); and 
the mobile station (16) compares the base station 
data and the optimum route data and. on determin- 
ing when said mobile station (16) has been brought 
out of the optimum route represented by said opti- 
mum route data, retransmits the guidance request. 

9. A system in accordance with claim 6, CHAR- 
ACTERIZED IN THAT on receiving the guidance 
request said system center (26) transmits the opti- 
mum route data to the mobile station (16) over said 
telecommunications network (22) while memorizing 
the transmission of saia optimum route data to said 
mobile station (16); and 

said system center (26), on determining that the 
stored optimum route data should be changed due 
to a change in the traffic conditions, transmits opti- 
mum route data including new route guidance data 
to the mobile station (15). 

10. A system in accordance with claim 6. 
CHARACTERIZED IN THAT geographically adjoin- 
ing ones of said plurality of base stations (10) are 
spaced apart from each other by an .area where the 
mobile station (16) is substantially not responsive 
to an electromagnetic wave of the radio; 



whereby said plurality of base stations (10) are 
allowed to share a single frequency as the elec- 
tromagnetic wave. 

11. A mobile station (16) for a mobile tele- 
s communications system which is communicatable 

with a base station (10) by radio. CHARACTER- 
IZED IN THAT 

said mobile station (16) comprises; 

receiving means (202) for receiving base station 

?o data representative of base station (10) which said 
mobile station is passing from said base station 
(10) by radio, and receiving by radio and via said 
base station (10) route data produced by a system 
center (26) which selects an optimum route for said 

'5 mobiie station (16) as needed; and 

transmitting means (200) for transmitting transmit 
data produced by said mobiie station (16) to the 
base station (10) by radio; 

outpurting means (254, 256. 2S0) for performing 
20 route guidance visually and/or auditorily on receiv- 
ing the route data from the system center (26) and 
the base station data from the base station (10); 
and 

inputting means (252. 254, 282) for producing 
25 transmit data including a guidance request for re- 
questing route guidance; 

said mobile station (16) being allowed to use elec- 
tromagnetic waves of a single frequency in trans- 
mitting and receiving data from the base station 
30 (10). 

12. A mobile station in accordance with claim 
11, CHARACTERIZED IN THAT said outputting 
means (254, 256. 280) comprises a vocoder (280), 
a video display (256) and/or a facsimile transceiver 

35 (254). 

13. A mobiie station as claimed in accordance 
with claim 11, CHARACTERIZED IN THAT said 
inputting means (252, 254, 232) comprises a key 
input unit (252), a speech recognizing unit (282) 
and/or a facsimile transceiver (254). 
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© Route guidance system for a mobile telecommunication system. 



© A mobile telecommunications system includes 
aplurality of base stations (10) each being com- 
municatable with a mobile station (16) by radio, and 
a telecommunications network (22) accommodating 
the plurality of base stations (10) for switching com- 

^municaticns to the plurality of base stations (10). A 

^system center (26) is connected to said telecom- 
munications network (22) for selecting an optimum 

00 route on the basis of instantaneous traffic conditions. 

00 Any of the baS8 stations (10) transmits to the mobile 
station (16) base station data representative of the 

CO 

o 

LU 



base station (10). When the mobile station (16) 
sends a guidance request for requesting route guid- 
ance data, the telecommunications network (22) re- 
ports the guidance request to the system center 
(26). The system center (26) selects, in response to 
the guidance request, an optimum route matching 
instantaneous traffic conditions and transmits opti- 
mum route data representative of the optimum route 
to the mobile station (16) over the telecommunica- 
tions network (22). 
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